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o platelet derived growth factor (PDGE)$} insulin-
like growth factor-I (IGF-D)7} o] §tAe| A Azsuvr-¢ &
Do MFel AL 2Zdc) ol# T AAIAE ¥
o AEAA AR A Htel A3 ds FRFch
%, 43dAe 7y #EA AYEld g9
dimerization, 14r3hel 4 AEg el Bt 4%
EZANZ7 AEEHAA oz ALHE Gl phased]
279 D-type cyclin®] £7}3th Cyclin D12 cdkd/6
¢ EZAE o]Fo| Rb UL 4tEAIZITHE 2),
Helol X cyclin D19 #de 2§ @xeld”. Gl
phasecll A Rbe| melatsle Al z}e] E2FE wb&3}
1 o)== S-phase #A¢17}2) thymidine kinase, c-myc,
dihydrofolate reductase, Cdc6, DNA polymerase- @ 5
£ #4987

Gl A8l 2 %9 Cdk A7 dA oty

3). 921 G4 €] Inkd familys INK4a, b, ¢, d9 4
g2 cyclin D-Cdkd/
g4 stA 7l Kipl
cyclin D-Cdk 4/6, cyclin E-

H2lE encodedts o]E¢)
6dimer ¢t A 319 kinase 71 5%

family®] p2l, p27, po7<

S PHASE

Figure 1. Cell-cycle regulators implicated in lung cancer
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RAS/MAP Kinase
Pathway

Figure 2. P53 and Rb pathways in molecular carcino-
genesis
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Figure 3. Sites where p2l and pl6 work as checkpoint
inhibitors in the cell cvcle
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BolE FHAE HFAAM E v LA EH A2 50%, LAl
FH|qke] 7090l A WHol7t gakbdrl. pe3e] Hols #Hek
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Ebdic), P53 w9l #e] AAI&2 P21 promotord]
AEse] P219] REE F7HAA AEXFZY GlA S
2o AP JA = 7]5E vk P539] #ele P2l
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=

P53 apoptosis® £33y FHAR baxEd #EZ3
715 3}, pe3& A 17pol HAISHH 393709l o}
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Adn DNAY &40 BASH: Gadd 45 FA=7}t
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7159} 4L Rbel A g 4tslE 23t Rbe &
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#4435 zodc P169) B85l deletion, point
mutation = pl6e] WA exons AL Y= CpG
sequence®) methylation 5o 28] Lojttd RlAME
Hete] z71e] DNAY methylationoll €& plée] 71%
S AEE g 91 79 deletion ©JY mutationd]
2% p169) 715 ddel 3 FEEct PI6/pRbet pi3
o] deolzt HlaMEAG HEFY F4E FAANAL
#Heh #ate] AlEgof w237 A7 vk Rbe) 24
Wole} plge] wHE & GawaA) vk 242
Srell A Rbe 90271 WeolE YRl pl6d Adeld
HlaM Eadel A pl6e 23%% 4AEH e 19%1R
22 wWolZ Holl Rbis HE A4olt) o3 =4y
A %% Rb AE¥F ofnlx ph3e] whitd el MDM2¢)
Zaek #AE A R 2

K-ras : #9] Mool K-ras £9FHA12] 1284
codon®ll %L point mutationol]l 2|3t &4 3571 oF 509%
oA BFEG. NAAALAH(BAL) 2.2 358 AX
A4 PCRE FH§ K-rase SaRolx: HddrE
50% 7hrtelel Al wEF o HHAIA TG =
A BFE A okt 8 o3t K-ras®] codon 12
9] point mutation®] o] o F71 Hakela JE7)zH
o] LA Fasittn SHck

C-myc : c-myc proto-oncogene< Al 3 # ol 4
&3] FEHT v 2MEHYA =EA FEH) c-myc
2 Gl-specific CDK®| positive regulator® 53] cyclin
E/CDK2 Bl diste] 1zfztch c-mye @i ¥
4 A HEHEEY o) HY ZHAAN AEFI
7 @A al=Ee] gli=AA dAE c-myed CDKel o
A& p278 B84 88l cyclin E/CDK2E 27141
71 2 =Y FAE JAGY c-mye F3AHY &
E e HEEE A FH S 80-90% oA BEE A
HO w2 Eol el N 10%] MR c-mye FAxe]
ZZo] #AAHAL. a8} c-mye FAAY] FEYE F
4 e A EH L) 50% ol gl Baa,
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Table 1. Molecular and genetic abnormalities in lung cancer

Abnormal expression

Genes Mutation frequency
NSCLC (%) SCLC (%)
Oncogenes
K-ras Point mutation (codon 12) 30 Not reported
MYC DNA amplification expression 10 10 - 40
c-erB-2 Increased expression 25 Not reported
BCL-2 Expression of protein 25 Not reported
Tumor-suppressor genes
3p Deletion 50 90
RB Deletion, altered protein expression, and phosphorylation 15 > 90
Pa3 Deletion, point mutation, and overexpression 50 &0
plgihEa Expression of protein &0 Not reported
Table 2. Mayo Lung Project®” Table 3. AZEZEut7)ol AT
AT 2 Al o i
Population 4618 4,593 Population 3172 3174
Incidence 206 (4.5%) 160 (3.5%) Incidence 36 19
Resectibility 46% 32% Resectibility 25% 15%%
5-yr survival 33% 15% S5-yr survival 23% 0%
Fatality 59% 72% Fatality 28 1%
Mortality 122 115 Mortality 35/108 67/82

@A E ‘ﬂﬁ]ﬁi ¢17 %t} Mayo Lung Projectell Al &
Adre 4ot F X4 8 AR AAE
A BEtdar FRFS 130 3 AVHAE A 4315
A7l oz AR Sorh ol Ao ' 67 HA
2 AFE Wit 39 #aste] g vste] 159
AFNE AATHE 2), APl M= dRate] vEha o
obe] WrAIBI =7} E9ka(45% vs 35%) #7117 719
AN wol f4ro] g A= FUTHA6% vs 329).
w35 AR ST EI33% vs 15%) AAEE @Sk
SuMH9% vs 72%) AHEY A2 88 AFEate]
T e =grH1229 vs 115%). e 27dd s
At wo] #H9kY AME FolA Kt AE

< A/

AL RE7|o} AR 3) Hgge] = dA
2 A2 v gl 337 F
2 A NEALALE At st EHZ"'L
s Bkl gokth Alg7]zbe] ¥ & 3v
HL %—r X-4 #~d & st vlaretgd
Yol wehgate] whao]
%?_r 159 AFESE i,\lOUr
o Projects} v]:9h A E
! parameter oA H 2 “”3
, TEFEA, 58 AT E, AArEfatality) Bt AL
& (mortality)el 714 8% FUH(end point)E &
i AL AIGE o] 9ol thE AREES A ¢l nle]
o2 (biag)ell 2)&) 4&S w7] wFolch
Selection bias : HgF&At A 3T o] H e o]
Hgte] Al Brhe AN o] AP Fa9
A& stgenz ojzle] A AL gtk
ko] X Helmm AY Lol

ri

Lead-time bias :
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E710E st B go) FoiA 1 Y F A&7
E dzvdct dA2ead time) AHEE Ao]7)
fith 290l whd 23lds 3309 A7l Alg
Toll §A7E go] FAE v o % 3d7ke] 357170

glzatell A 27} wol dasteof s F AF =
FAM X7l Aol Faprt go] whAls)d]
lead-time bias= ¥4 &9 2ol g HHal7| @s)
.

Length—time bias : Hlw A 71

rlo

Indolent & &%
pre—clinical phase® ZteB 2 Aldate] Bo] wAEo
survivald} fatality<l 7H* HolA| gk Bl w2 A 43
3= FEL Fel Wl dehha e 2sieR
METH dizTe % 22 22yt dise] Fapge
2 A indolentdt Zoke] Bo] wrge] HA4EE
w=rhes #Holth, 182w Mayo Lung Projectol A preva-
lence case?} 91% 2.2 incidence casel 366 2] 1/4 o
A}z 2B 2 lengh bias?t & FTE A AA gt
AL TR ) S

Overdiagnosis bias : A8 ollA 4802 Fo8

A ke WAE wAslY survival,

btk

fatality, resec—

Table 4. Memorial-Sloan kettering Lung Project

Chest X-ray .
& Sputumn Cytology Chest X-ray
Population 5073 4,968
Incidence 144 144
Resectability 93% 51%
S5-year survival % 35%
Mortality 90 92

tabiity 5ol F2 4SS 71X A5 wE over-
diagnosis bias¥ lead timee) F3A o2 Z o el
o} 19 ok A vHg AlE A doz A
Zo] LA ESt APsA ghi A5E wl$ =20 over-
diagnosis= AP Tl A #lde] He] Z7letgitiE A
e gelolgh

Memorial-Sloan Kettering Lung Project®} Johns
Hopkins Lung Projectel A= #H¢h Z7)24S )3 7
AL o e FR X-A A 2 A AZARALE ¢
13teA3 §8 X-M AAEE 3k Ag vassdch

FEX-d 498 1034 @9 gl ot 1
X-4d #9d 3t A AEZGALE 470
A F7 g R F gl @)
, e AAE, 5 AFEE, AT ECA Ao
7H ol (£ 4 AR A" AXAPALE Foleke A
o] Higrel 278 o}l =80] Hx) g Aol

it

o, me o Uy ©
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r2 d
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2) Low dose spiral CT scan
Low dose spiral CTE o] &3 #Hst Adye Hke

THsAde] Qe e HARLS BAs =Y UAse B
o5 UTHE 5).

F349 Aag ez A3sk low-dese CToll 4]
AL ARANE 043%7 2 048%%, vl X
27% 7R} ‘?%24_519;11‘«}. 4AE HY 5 H7) 19 Sﬂ”ﬂ

oA Al 93967+ RA|EATHI 5). B E
7,j1\]- A dE "y & ok L 959 U]n}-
low-dose CT AALZ Z7|(baseline) 7

&, prevalence)ol F7tste], WHE AL A

=
2
-
>i
Jx

Table 5. Design, prevalence and incidence results of different low—dose CT screening studies

ALCA0 Shinshu™ ELCAP® Mayo™ Munster”™
Study design Age (yrs) >40 >40) >60 >0 >40
Smoking (pk-yr) >20 + >10 >20 >20
CT interval (Mo} 6 12 12 12 12
Prevalence results Volunteers (total) 1,369 3,967 1,000 1,520 919
Lung Ca at CT 15 (0.43%) 19 (0.48%) 27 (2.7%) 21 (1.4%) 13 (1.4%)
NSCLC 15 19 27 19 10
Stage 1 14 (93%} 16 (84%) 23 (85%) 12 (63%} 8 (629%)

AILCA! Anti lung cancer association {Japan)
ELCAP: Early lung cancer action project
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LAY E, incidence) = RIAE T ok 3 CTE Al
B3 £7] CTol vt Al Zo] BARE HAHY
7t Ax, Hade 47 958 §9F F 319 494
AR T AEH AAE stoof sheAl des 4 4
At sz SeAE 28T 5 Slth ola ATl
Hoke] AN E = FEe] st vy
Low-dose CTelA #e] AHe ¥hE & F5
X-Hd v&ke] B duistm o]y AH dFe HY
o7 Jelygt & CTe Ags 10008 2798 4d
S FH X-HL 91 WA 76%E FHED CTE
=4 A7t bed 279 Y 2He] Eodvh ey
low-dose CT ellA g mHete] o] FastA|
ot olzdo] AAF 2|12 stage shift 1A= FH3HA
@} Low-dose CT T4 stage shift7} $1chd AMg
&9 gA2E dEr] oAz die] azd gl
Low-dose CT2 AR7IA]= glojdvtn & = 3drh
Low-dose CTol A #a == E34¢t 2 (indeter-
minate nodule)ll Whald FAHAALE &7 AFHY A
S8 HAE 22 E£3F 3P deke) 7S
T 1 slejol @A tlshe] = o} dX¥E #As)7l glrk
Bgde Aol gt Yol AHA7E Yt @
Mol “benign calcification”®] A1} air-bronchogram %
£ converging vessel& Bo|X G&ulE @t ol
3 ZAe] 277+ 10 mm ol/del® ol%F 30-80%7 <F
Helnz 27 2 PALE AAEE 5-10 mme]H o] F
25-30%67} etdelez Hege (tHez 3 6 12, 24 7N
ol ey CTR FHAA 27]7F AAE 23 H
S 3ln Aol 5 mm HRto|d 1% wre] ebgolm
£ HAor CTE FHAAEY £H3Ale] o g
AR
A vlFelME ZTHELAT2INCDAA #Hte] 9
Aol £& 8800HE ez mMd low-dose CT
(NED) F5 X-de(hza) #4389 CT A =
1 84S ZAFERE W R randomized controlled
studyE Aol CT7F #HY2® 913 mortality &
200 FEALF QeAE BEe sta A

3) M2t MHH ABiological screening)

Herel z71xde] Ade] cytologys E&0l 54
2EvhE AL Aol AR Heke] B o}
ez ARH: AESH TAAe g A=

A s HEF ot

A2/B1 : AE &2 ribonucleoprotein?! A2/Bl& ¢
AdkAle 7= AdEAiRes wEe] Frlste #Hgtel
At AEA HARIA FAEAY F5 X-de et
7) 193l Ageld A2/B1Y) E7E Vet ™ * 4
A A el 22 559 T4 =FAA #Hg
AEPAE 830 WHADF. o ATolA e
hnRNP-A2/Bl By ez B #gk vtAol zhy4e)
74% 2 A AEAZAL 21%, T XA 42%0) v}
o g Egler} Bo|AL 0%= s Holgirh 17
U g dreA dgez A58 a4y A9
A hnRNPE °] 83 ¢ ABAAL 0=} 91%, &
ol=7t 83%9 & AnE AU

Computer-assisted cytometry : e A 7 7] A2}
FAHE Ade] A= Afde Mz WA 4
£ A4S ged . A R AEs) gog 5
7] o] Ao #ol] DNAY B Fo #M3}7} 2F 5, malig-
nancy associated change(MAC)7} jepbdo] 1950
o W A1 Aol A quantitative microscopyg ©l-§
ate] ol MACES #3ste] Hde] 27|xded o]
sk A7t dA) Aagoick o] WYL HEE Feulgen
g F uag cAGFER 208 @v Gl
Ho] 45 A5z AFste de] e, A ¥
E rAY 54 F 12001 oS EAlet "MAC
value™E 9o] Aol o4&} Mayo Lung Project?l
A BEgeld 204 ol 4E A FeEfo|=g o] WYL
2 AR A ok 2 A ol @l ofn] 7490l 4 He)
Wt oleg IR
P53, K-ras : ol A P53l E¢iviol A4 #3
= 4ol FARA HY G A E e LA
27] BAAR 1A 4R Yol pa3e] FHEE
S dozAggdagor Bsy o] BilH
eb?. mak Bate el ph3 EE K-ras +4
#4¢] point mutation®] & RE H<to] HAEY] 1d
Hol] PCRE 293 3= Badgn”,

Microsatellite insiability : 5% A X#H &2
& 3 o] DNAI A4 microsatellite instability$+ LOH (loss
of heterozygosity)7t Beol LA 1™ naEHNY &
o] ABAAZAE B E 53%00 M microsatellite
instability7} EAH Y o]F wigte] 7@z o] &
o 4 lgziez Aztdd,

TSR G 1)
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P16 methylation : P16 <] Al-f-4 = 9p21 A
o X8t vl EAEAG AEFY 70% ol BE
A8 Heol g} olE FE promoter %9 hyper-
methylationell 71¢18}9 o]=it A3= Hge] Az}
7] A 9AR AAA= hyperplasiadt adenoma 1A%
AR Aekg o] 84 AT E pl69] hypermethyla-
tiono] #EH " Mt z7)7cke] B AL o] gd
AS Aol

4) Autofluorescence bronchoscopy

Enlel A LIFE (Lung Imaging Fluorescent Endos-
cope, Xillix Corp.,, Vancouver, British Columbia) 7] %
APAAS o] &3t Mot A @AY FEE o4
dysplasia, preinvasivedt #HoL @A =d Ags 7}
A7k ok sk o] wge 712 9] white light £
o] & 71 #AA A 2] violet == blue light (400
-0 nm)E 7}¥A] FARSlS dysplasiat} carcinoma in
sitnE sk WRjolt}, o] W& x7] Hog& wA
A e FoE 2R eH 83 gEe 9l

F4E°] &t

o

dlo
a

HIZAA Hge 2AAS G AdAda), B3
B X-A3% Ag AZARAL ddy AAGES o
H =g 74 Edvtn delAd g low-dose
HRCT 5& ©143 Btk 4235 HAiApdds
Z 273 %e] AA%E ez sgdn, gLl Hgs
biclogy 7} WE A WA F7a} £4e] Heke] Wl #
ofte] YFEe] Aol AAHF A L+ A= B
g o] &3t dagA WHE 5A3AY PCRE #
Axe] EAR¥olE AAEA Y promotor?] methylation
& TEdte YHEE Y4l ol 8d & J2AReE
AdEth 299 & autoflucrescence bronchoscopyt
PET-scan%9| 22 Heh& Z7]e] 22 5 9o
& 71E A 3wy 84 e He S )
F¥o| AY COPD &7, 4717ke] F445E oA
o2 ole] WS HAY o] &3 F&o| FMEH B
= B4 HeE waste Y AT ES YEed
7l Aoz oA

e
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